Reliability and accuracy of polymerase chain reaction amplification of two unique target sequences from biopsies of cleavage-stage and blastocyst-stage human embryos.
Human embryos have been biopsied at either the cleavage or the blastocyst stage of development. One to two blastomeres were removed from cleavage-stage embryos and 2-6 cells from blastocysts. The biopsy specimens were subjected to gene amplification by the polymerase chain reaction (PCR) and a comparison made of amplification efficiencies of two unique target sequences, one located within the beta-globin gene and containing the sickle-cell locus and the other a polymorphic dinucleotide repeat. When the cleavage-stage biopsy sample consisted of an intact blastomere with a clearly discernible nucleus, an amplification efficiency of 89% was achieved for each target locus. This was similar to that achieved with cleavage-stage biopsy samples consisting of two blastomeres or with blastocyst biopsy samples consisting of 2-3 trophectoderm cells. When biopsy samples consisted of four or more trophectoderm cells, both target loci were amplified in all samples tested. When the biopsy sample was heterozygous at the dinucleotide repeat locus and the biopsy consisted of one or more intact cells with a clearly discernible nucleus, both alleles were amplified in > 80% of biopsy samples. When four or more trophectoderm cells were used for the PCR, both alleles were amplified in all heterozygous samples. Target sequences were never amplified from biopsy samples which lysed prior to transfer into the reaction tube. Analysis of DNA fragments amplified from the dinucleotide repeat locus indicated that in most cases faithful amplification of biopsy DNA template had taken place.(ABSTRACT TRUNCATED AT 250 WORDS)